
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world byJSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.istor.org/participate-istor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



PROBLEMS AND SOLTTIONS. 



123 



show that 
where 



2 (- lyci ( J ) Dn-i = 0, A-, n = 1, 2, 3, • • •, 
2k + 1 -i 



Ci = 



1+i 



when i is even and (2n + 1) when i h odd; and ( • ) is the coeflScient of x* in (1 + a;)' 

SoLiniON BY THE PROPOSER. 



The roots of the equation 



+ (- l)"p„ = 



are the natural numbers 1, 2, 3, • • • n. 

Solving Newton's formulee' for the sums of like powers of the roots, we obtain 

l'+2'+3'H +n' = D., n,s = 1,2,3, •••, 

A relation between the JD's of odd subscript has been published' which is equivalent to. 

WW / Ir \ 

(1) ilo ( 2i + 1 ) ^"-'-" ° ^*''^'*' «;. « = 1. 2, 3, . . •, 
and the following relation' exists among the D'a of even subscript, 

(2) X^^rri^' ( 2i ) ^"-« " (2« + l)2*-'i>i*, fc, » = 1, 2, 3, • • .. 

These formulae, in which 7(fc/2) denotes the integral part of fc/2, are readily established by 
induction. Multiplying (1) by 2ri + 1 and subtracting the result from (2) we get the formula 
sought. 

444. Proposed by J. E. HOWE, Pennsylvania State College. 

Prove that the determinant 

cot A, cot B, cot C 

1, 1, 1 

cosi! A, cos2 B, cos' C 



= 0, if A+B + C = 1S0' 



Solution by S. E. Rasor, Ohio State University. 

Transforming trigonometrically and rearranging, the determinant becomes 

2 cos A sin B sin C, 2 cos B sin C sin A, 2 cos C sin il sin B 

1, 1, 1 

2 sin' A, 2 sm' B, 2 sm' C 



- 1 



4 sin A sin B sin C 



By the formula 2 sin A sin B cos C = sin' A + sm' B - sin' C when A +B + C = 180°, this 
reduces to 

sin'B +sm'C -sin'A, sin' A + sin' C - sm' B, sin' A + sin' B — sin' C 



- 1 



4 sin A sin B sin C 



1, 

2 sin' A, 



1, 

2 sin' B, 



1 
2sin»C 



'■ See, for example, Cajori's Theory of Equations, pages 85-86. 

' Stem, CreUe's Journal, volume 84, pages 216-218. 

' Proceedings Indiana Academy of Sciences, 1914, page 440. 
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or 

sin* A + sin' B + sin' C, sin* ^1 + sin» B + sin* C, sin' A + sin' B + sin« C 



- 1 



4 sin A sin B sin C 



1, 1, 1 

2 sin' A, 2 sin* B, 2 sin' C 



But this is equal to zero since two rows are alike after dividing out sin' A + sin' B + sin' C. It 
is to be noticed also that the above determinant is equal to zero for any values whatever of A, 
B, C provided only that two of them are alike. 

Also solved by Elijah Swift, G. W. Hartwell, H. Polish, R. M. Mathews, 
H. L. Agard, H. S. Uhler, Clifford N. Mills, W. W. Bueton, Carl A. W. 
Strom, A. M, Kenyon, J. H. Weaver, and A. H. Wilson. 

CALCULUS. 

387. Proposed by C. N. schhall, New York City. • ' 

Show that the volume bounded by the cone x' + y' = (0 — 2)' and the planes x = 0, x = z 
is fo». 

I. Solution by A. M. Harding, University of Arkansas. 

The projection on the XF-plane of the curve of intersection of the cone and the plane z = x 
is J/* = o' — 2ax. 

If we change this equation to polar coordinates we obtain 

_ a _ o J * 
" "l+cos9~2^®'' 2- 
Hence, 

2= Jo Jo Jx dz.pdpde=J^ j^ (a-^ix^+y'-xjpdpde 

Jo (ap -p'-p' COS 9)iprf(» = ^j^ sec«|<i9=|. 

Hence the entire volume is u = |o'. 

II. Solution by Geo. W. Hartwell, Hamline University. 

If this volume is sliced parallel to the xy plane, the sections between 2=0 and 2 = a/2 will 
be segments of circles and from z = o/2 to « = o semicircles. 
Integrating then we have 

X" ^ [ ''(« -zy + z Va' - 2a? - (o - 2)' cos"' j-^1 dz + J^"^ Jj-(a - z^dz 

= J^ § jr(a - z)'dz + j^ \z Va' - 2a2 - (a - 2)' cos"' - ^~ 1 dz. 
Integrating we have 



r I (n .^Jl'='' J. r (2a' + 6a2)(a' - 202)'/' (a- z)* 2 aUa? -2az 
[- U{a - z)\^, + L 30^ + ^3— cos 1 3 

. (2a» + 2a2) >(o' - 2a2 (2a' + 2o2 + 82') Va' - 2a2 -\'=W) 
+ ^9 45 " J«« = ''^'• 

Also solved by H. L. Agard, Frank R. Morris, Norman Anning, H. S. 
Uhler, and the Proposer. 

3S8. Proposed by PAUL capron, U. S. Naval Academy. 

If f(x, v) = Q represents a curve having a simple tangency to the axis of x at the origin, the 



